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(57) ABSTRACT

A method in which a terminal transceives data with a first base
station supporting first radio access technology (RAT) and a
second base station supporting second radio access technol-
ogy in a radio access system supporting multi-radio access
technology
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METHOD AND APPARATUS FOR
TRANSCEIVING DATA IN RADIO ACCESS
SYSTEM SUPPORTING MULTI-RADIO
ACCESS TECHNOLOGY

TECHNICAL FIELD

[0001] The present invention relates to a radio access sys-
tem supporting multiple radio access technologies (Multi-
RAT), and more particularly, to a method and apparatus for
transceiving data via at least two heterogeneous networks.

BACKGROUND ART

[0002] In awireless communication environment support-
ive of two or more heterogeneous networks according to a
related art, even if a terminal has capability of accessing
multiple radio access technologies (RATs), it is able to simul-
taneously transceive data with at least two heterogeneous
networks by simultaneously accessing the at least two het-
erogeneous networks.

[0003] Namely, a multi-RAT supportive terminal of the
related art accessing a prescribed radio access technology on
the basis of switching and then transceives data via one net-
work. Hence, while a terminal having multi-RAT capability is
transceiving data via a specific network, if the terminal trans-
ceives data with another network different from the specific
network, the data transceiving with one of the networks is
interrupted.

[0004] Hence, although a terminal having capability of sup-
porting at least two heterogeneous networks can perform a
communication suing the different networks, since the termi-
nal operates based on a simple switching, some limitation is
put on efficiency. Moreover, since each of the different net-
works performs an independent operation, an inefficient man-
agement is performed in aspect of an overall flow of the
terminal

[0005] In order to solve such a problem, a method for a
terminal having multi-RAT capability to simultaneously
transceive data via at least two heterogeneous networks (1*
system and 2”4 system), i.e., each network, has been defined.
According to the defined method, network/user performance,
network capability and user’s service quality are enhanced
and a bypassing method is provided. For instance, a terminal
having multi-RAT capability communicates with two access
points including an access point of IEEE 802.11 and an access
point of IEEE 802.16. Moreover, for instance, a terminal
having multi-RAT capability is able to communicate with an
integrated device having both of the IEEE 802.16 interface
and the IEEE 802.11 interface.

[0006] However, according to the defined method, the
multi-RAT terminal can transceive data corresponding to a
specific service flow with the 2”¢ system under the control of
the 1% system only. In order to solve this problem, if there is
atraffic preferred by the terminal to transmit to the 2"/ system
in accordance with a property of the flow, a method of inform-
ing the 1% system of the preferred traffic during a network
entry has been proposed. Through this method, if the terminal
enters an area of the 2"/ system, the 1** system can instruct the
terminal to transceive the corresponding flow via the 274
system.

DISCLOSURE OF THE INVENTION

Technical Objects

[0007] According to the embodiments disclosed in the
present specification, a terminal having multi-RAT capability
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can efficiently use a 2"¢ system under the control of a 1*
system in a broadband wireless communication system. In
particular, according to the embodiments disclosed in the
present specification, QoS class of a data flow to be used by
the 2"¢ system and the 1 system is defined.

Technical Solution

[0008] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, a method for transmitting and receiv-
ing data by a terminal with a first base station supporting a
first radio access technology and a second base station sup-
porting a second radio access technology, in a radio access
system supporting a multi-RAT (Radio Access Technology)
is disclosed, the method comprising performing an initial
network entry process with the first base station, performing
amulti-RAT capability negotiation process with the first base
station to exchange information necessary for an access to the
second base station, performing an access procedure with the
second base station, and transmitting and receiving data with
both of the first base station and the second base station
accessed by the access procedure, wherein the performing of
the multi-RAT capability negotiation process comprises
transmitting control information indicating at least one qual-
ity of service (QoS) class to the first base station, and wherein
the at least one QoS class is selected from among a plurality
of QoS classes defined ins accordance with a value of at least
one QoS parameter.

[0009] According to one embodiment, the at least one QoS
parameter includes at least one of a sustained traffic rate per
flow, a traffic burst, a reserved traffic rate, and a latency.
[0010] According to one embodiment, the at least one QoS
parameter further includes an uplink grant scheduling type in
case of uplink.

[0011] According to one embodiment, the at least one QoS
class is configured to prefer to communicate, or configured to
communicate, with the second base station.

[0012] According to one embodiment, the at least one QoS
class is configured to prefer to communicate, or configured to
communicate, with the first base station.

[0013] According to one embodiment, the plurality of QoS
classes are defined based on an inclusion relation of quality of
service (QoS) parameters.

[0014] According to one embodiment, the plurality of QoS
classes further include at least one class independent of the
inclusion relation.

[0015] According to one embodiment, the plurality of QoS
classes are defined independently of the inclusion relation.
[0016] According to one embodiment, the control informa-
tion includes a sequence configured to prefer to communi-
cate, or configured to communicate, with the first base station
or the second base station between the selected at least one
QoS class.

[0017] To further achieve these and other advantages and in
accordance with the purpose of the present invention, a ter-
minal for transmitting and receiving data with a first base
station supporting a first radio access technology and a sec-
ond base station supporting a second radio access technology,
in a radio access system supporting multi-RAT (multi-radio
access technology) is disclosed, the terminal comprising a
radio frequency unit for transmitting and receiving radio sig-
nals; and a controller connected to the radio frequency unit,
the controller controlling the radio frequency unit to transmit
control information indicating at least one quality of service
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(QoS) class to the first base station through a multi-RAT
capability negotiation process with the first base station,
wherein the at least one QoS class is selected from among a
plurality of QoS classes defined in accordance with a value of
at least one QoS parameter.

[0018] To further achieve these and other advantages and in
accordance with the purpose of the present invention, a
method for transmitting and receiving data by a terminal with
a first base station supporting a first radio access technology
and a second base station supporting a second radio access
technology, in a radio access system supporting a multi-RAT
(Radio Access Technology) is disclosed, the method compris-
ing performing an initial network entry process with the first
base station, receiving a broadcast message including first
control information indicating a first multi-RAT flow class
from the first base station, performing a multi-RAT capability
negotiation process with the first base station to exchange
information necessary for an access to the second base sta-
tion, performing an access procedure with the second base
station, and transmitting and receiving data with both of the
first base station and the second base station accessed by the
access procedure, wherein the first multi-RAT flow class is
defined in accordance with a property of a flow preferring to
communicate with the second base station, and wherein the
transmitting and receiving of data comprises transmitting and
receiving data corresponding to the first control information
with the second base station.

[0019] According to one embodiment, the performing of
the multi-RAT capability negotiation process includes send-
ing to the first base station a message including second control
information indicating at least one second multi-RAT flow
class different from the first multi-RAT flow class.

[0020] According to one embodiment, the method further
includes t transmitting and receiving data corresponding to
the second control information with the second base station.
[0021] To further achieve these and other advantages and in
accordance with the purpose of the present invention, a ter-
minal for transmitting and receiving data with a first base
station supporting a first radio access technology and a sec-
ond base station supporting a second radio access technology,
in a radio access system supporting a multi-RAT (Radio
Access Technology) is disclosed, the terminal comprising a
radio frequency unit for transmitting and receiving radio sig-
nals; and a controller connected to the radio frequency unit,
the controller controlling the radio frequency unit to receive a
broadcast message including first control information indi-
cating a first multi-RAT flow class from the first base station,
the controller controlling the radio frequency unit to transmit
and receive data corresponding to the first control information
with the second base station, wherein the first multi-RAT flow
class is defined in accordance with a property of a flow pre-
ferring to communicate with the second base station.

[0022] According to one embodiment, the controller con-
trols the radio frequency unit to send to the first base station a
message including a second control information indicating at
least one second multi-RAT flow class different from the first
multi-RAT flow class.

Advantageous Effects

[0023] According to the embodiments disclosed in the
present specification, a multi-RAT terminal simultaneously
transceives data via at least two heterogeneous networks with
the respective networks, thereby reducing overhead of the
data transceiving in a specific network.
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[0024] In particular, according to the embodiments dis-
closed in the present specification, a parameter necessary for
the property of a flow preferred to be transmitted to a 2*¢
system is defined. The parameter is defined as QoS class if
necessary. Hence, it is advantageous in reducing signaling
overhead.

[0025] For instance, in case that a multi-RAT terminal
enters a coverage of a 2"/ system, when a base station deter-
mines that data for a specific flow will be switched to the 2"¢
system, it is advantageous in selecting a traffic to be prefer-
entially redirected from a multitude of flows. Moreover, by
considering a priority in aspect of a user, an optimized service
quality can be provided and a service can be used with a
minimum fee.

[0026] Meanwhile, according to another embodiment dis-
closed in the present specification, a base station collectively
transmits a multi-RAT flow class to at least one multi-RAT
terminal by broadcast and a multi-RAT terminal in need of an
update transmits a newly defined multi-RAT flow class to the
base station. Hence, overhead of a whole system is reduced
and system performance can be enhanced.

DESCRIPTION OF DRAWINGS

[0027] FIG. 1A and FIG. 1B are diagrams for concepts to
illustrate multiple radio access technology (multi-RAT) net-
works to which one embodiment of the present specification
is applicable.

[0028] FIG. 2 is a flowchart of a method for a multi-RAT
terminal to transceive data via a 1* system and a 2"“ system.
[0029] FIG. 3 is a flowchart of a multi-RAT capability
negotiation process between a multi-RAT terminal and a 1%
system.

[0030] FIG. 4 is a flowchart of a process for a multi-RAT
terminal to scan a 2”4 system.

[0031] FIG. 5 is a flowchart of a process for adding a 2"¢
system in a 2"/ system operating method, i.e., a process fora
multi-RAT terminal to access the 2" system.

[0032] FIG. 6 is a flowchart of a process for connecting a
multi-RAT terminal to a 2”4 system.

[0033] FIG. 7 is a flowchart of a process for reconnecting a
multi-RAT terminal to a 2n? system.

[0034] FIG. 8 is a flowchart of a process for a multi-RAT
terminal to release a connection from a 2" system.

[0035] FIG. 9 is a flowchart of a method for a multi-RAT
terminal to transceive data via a 1° system and a 2"¢ system
according to embodiments of the present specification.
[0036] FIG.10is a diagram for QoS class definition accord-
ing to a 2"? embodiment disclosed in the present specifica-
tion.

[0037] FIG.11is a diagram for QoS class definition accord-
ing to a3 embodiment disclosed in the present specification.
[0038] FIG.12is a diagram for QoS class definition accord-
ing to a 4” embodiment disclosed in the present specification.
[0039] FIG.13 is a diagram for QoS class definition accord-
ing to a 5” embodiment disclosed in the present specification.
[0040] FIG. 14 is a diagram for QoS class definition accord-
ing to a 6” embodiment disclosed in the present specification.
[0041] FIG. 15 is a flowchart of a method for a multi-RAT
terminal to transceive data via a 1° system and a 2"¢ system
according to a 7 embodiment of the present specification.
[0042] FIG. 16 is an internal block diagram of a terminal
and a base station in a radio access system to which embodi-
ments of the present specification are applicable.
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BEST MODE FOR INVENTION

[0043] The following description may be usable for various
wireless communication systems including CDMA (code
division multiple access), FDMA (frequency division mul-
tiple access), TDMA (time division multiple access),
OFDMA (orthogonal frequency division multiple access),
SC-FDMA (single carrier frequency division multiple
access) and the like.

[0044] CDMA can be implemented with such a radio tech-
nology as UTRA (universal terrestrial radio access), CDMA
2000 and the like. TDMA can be implemented with such a
radio technology as GSM/GPRS/EDGE (Global System for
Mobile communications)/General Packet Radio Service/En-
hanced Data Rates for GSM Evolution) and the like. OFDMA
can be implemented with such a radio technology as IEEE
(Institute of Electrical and Electronics Engineers) 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, E-UTRA
(Evolved UTRA) and the like. IEEE 802.16m is an evolved
version of IEEE 802.16e and provides backward compatibil-
ity with IEEE 802.16e based system.

[0045] UTRA is a part of UMTS (Universal Mobile Tele-
communications System).

[0046] 3GPP (3rd Generation Partnership Project) LTE
(long term evolution) is a part of E-UMTS (Evolved UMTS)
that uses E-UTRA (Evolved-UMTS Terrestrial Radio
Access). The 3GPP LTE adopts OFDMA in downlink (DL)
and SC-FDMA inuplink (UL). And, LTE-A (LTE-Advanced)
is an evolved version of LTE.

[0047] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. In the
following detailed description of the invention includes
details to help the full understanding of the present invention.
Wherever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts and
redundant description shall be omitted. If details of the dis-
closed technology in association with the description of the
present invention are determined as making the gist of the
present invention unclear, they will be omitted. Moreover, the
accompanying drawings are provided to facilitate the under-
standing of the idea of the present invention only, by which
the idea of the present invention should be non-limited. Thus,
it is intended that the present invention covers the modifica-
tions and variations of this invention that come within the
scope of the appended claims and their equivalents.

Terminology Description

QoS (Quality of Service)

[0048] Various protocol mechanisms described in the
present specification are usable to support QoS for uplink
(UL) and downlink (DL) traffics through a terminal and a base
station. In the following description, QoS protocol mecha-
nisms and a part of providing an end-to-end QoS are
explained.

[0049] Requirements for QoS include the following.
[0050] a) Configuration and registration function for
default service flows

[0051] b) Signaling function for providing QOS-support
service flows and traffic parameters or dynamically setting
them

[0052] c)Use of MAC scheduling for DL service flows and
QoS traffic parameters
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[0053] d) Use of QoS traffic parameters for DL service
flows
[0054] e) Grouping service flow properties by named ser-

vice classes. Hence, upper-layer entities and external appli-
cations (e.g., terminal, base station, etc.) can globally request
service flows having QoS parameters preferable in direction
of consistency.

[0055] A core mechanism of providing QoS is to associate
packets across MAC interface with a service flow identified
by SFID. In this case, the service flow is a unidirectional flow
of'packets provided with a specific QoS. A terminal and a base
station provide this QoS in accordance with a QoS parameter
defined in the service flow.

[0056] The main object of the QoS features defined therein
is to define a transmission sequence and scheduling on a radio
interface. Yet, those features may work together with mecha-
nisms except the radio interface in order to provide an end-
to-end QoS or monitor an operation of the terminal

[0057] Service flows existin UL and DL both and may exist
without being substantially activated to deliver traffics. Every
service flow has 32-bit SFID. And, each service flow in a
certified active state has 4-bit FID as well.

Service Flow

[0058] Service flow is a MAC transmission service for pro-
viding unidirectional transmission of UL packets transmitted
by a terminal and DL packets transmitted by a base station.
The service flow is characterized in being configured by QoS
parameters including latency, jitter and throughput assur-
ances. For the standard operation between a terminal and a
base station, these properties include details indicating how a
terminal requests a UL bandwidth assignment and an esti-
mated operation of a UL scheduler of a base station.

[0059] The service flow has the features in accordance with
the following properties in part.

[0060] a)Service flow ID: SFID is assigned to each existing
service flow. The SFID is provided as a main identifier for a
service flow by a terminal The service flow has a direction
associated at least one SFID.

[0061] b) FID: Identifier of a transmission connection
existing when a service flow is certified or active. When SFID
and FID exist, a relation in-between is unique. The SFID is
unable to be associated with one or more FID. The FID is
unable to be associated with one or more SFID. The FID
uniquely identifies a transmission connection in a terminal

[0062] c) ProvisionedQoSParamSet: QoS parameter set
provided by such a means as a network management system

[0063] d)Admitted QoSParamSet: Setup definition of QoS
parameters for a resource reserved by a base station (or a
terminal)

[0064] e) ActiveQoSParamSet: This defines a set of QoS
parameters for a service substantially provided to a service
flow.

[0065] f) Authorization Module: Logical function within a
base station for authorizing or rejecting all changes of QoS
parameters and classifiers associated with a service flow.
Hence, Authorization Module defines an envelope for
restricting estimated values of AdmittedQoSParamSet and
ActiveQoSParamSet.
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Service Classes

[0066] Service classes are provided for the following pur-
poses.
[0067] a) Service class enables an operator to move a load

on the configuration of service flows to a base station from
authorization provisioning server. The operator provides a
terminal with a service class name. Implementation of the
name is configured by a base station. This enables the opera-
tor to change implementation of a prescribed service into a
local environment without changing terminal authorization
provisioning. For instance, some scheduling parameters may
need to be modified differently for two different base stations
to provide the same service. For another instance, a service
profile can be changed depending on a time.

[0068] b) Service class enables an upper layer protocol to
create a service flow by a name of a name of the correspond-
ing service class. For instance, when a phone call is made, a
signaling enables a terminal to predict any available services
of Class G711.

[0069] NOTE—Service classes just indicate IDs for a spe-
cific set of QoS parameter set values. Hence, a use of the
service class is optional. A service identified by a service class
is not different from the same QoS parameter set that is
explicitly designated. And, the corresponding service is set up
once.

[0070] Every service flow can have a corresponding QoS
parameter set clarified in one of the following methods.

[0071] a)Method of including all traffic parameters explic-
itly
[0072] b) Method of indirectly referring to a set of traffic

parameters by designating a service class name

[0073] c¢) Method of designating a service class name in
accordance with modification of parameters

[0074] Ifabase station successfully admits a service flow, a
service class name is extended to a set of the defined param-
eters. The service class extension may be included in a base
station-originated message, i.e., AAI-DSA-REQ, AAI-DSC-
REQ, AAI-DSA-RSP, AAI-DSC-RSP, etc. In all cases, a base
station can include a service flow encoding including a ser-
vice class name and a QoS parameter set of a service class. If
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a terminal-initiation request includes added or overlapping
service flow parameters, a successful reply can include the
parameters as well.

[0075] Ifaserviceclass name is included inanadmission or
activation request, a returned QoS parameter set can be
changed into activation from activation. This is attributed to
the change of management of the QoS parameter set of a
service class in a base station. If the service class name is
changed in the base station (e.g., the associated QoS param-
eter set is modified), it does not affect QoS parameters of
current service flows associated with the corresponding ser-
vice class. The base station resets DSC transaction to a current
service flow that refers to a service class name for affecting
the changed service class definition.

[0076] When a terminal uses a service class name to des-
ignate admitted QoS parameter sets, an extended parameter
set of a service flow may be returned into a response message
(e.g., AAI-DSA-RSP, AAIDSC-RSP, etc.). If a service class
name in an activation request is used in the future, it may fail
unless definition of a service class name is changed and newly
requested resources are available. Hence, the terminal can
explicitly request a parameter set extending from a reply
message in the course of making an activation request in the
future.

Global Service Classes

[0077] Global service class name is based on rules and is a
synthetic name parsed in the variable number of information
field formats.

[0078] a)Wheni=1, a formatis ISBRLSPS1R and a length
is 5 bytes.
[0079] b) When i=0 and S2=0 or 1, a format is

ISBRLSPS1S2R and a length is 5 bytes.

[0080] ¢) When i=0 and S2=2 or 3, a format is
ISBRLSPS1S23R and a length is 6 bytes.
[0081] d) When i=0 and S2=4, a
ISBRLSPS1S23S5R and a length is 6 bytes.
[0082] e) When i=0 and S2=5 or 3, a format is
ISBRLSPS1S2L1.1D384R and a length is 7 bytes.

[0083] f) When i=0 and S2=6 or 3, a format is
ISBRLSPS1S2L.1S4R and a length is 7 bytes.

[0084] g) When i=0 and S2=7 or 3, a format is
ISBRLSPS1S2L1S3S6S7S8S9S10R and a lengthis 11 bytes.
[0085] Table 1 in the following shows global service class
name information field parameters.

format is

TABLE 1
Location Name Size Value
I UL/DL indicator 1 0=UL,1=DL
S Maximum 6 Value of 0b111111 indicates a maximum allowed
sustained traffic value.

rate per flow

B Maximum traffic 6 Value of 0b111111 indicates a maximum allowed
burst value.
R Maximum 6 Value of 0b111111 indicates a maximum allowed
reserved traffic value.
burst
L Maximum latency 6 Value of 0b111111 indicates a maximum allowed
value.
S2 UL grant 3 When 1 =undefined 2 = BE3 = nrtPS4 = 1tPS5 =

scheduling type

L1 Allowable jitter 6

ertPS6 = UGS7 = aGP Servicel = 0, this field is
included.

Value of 0b111111 indicates a maximum allowed
value. This is usable only if UL grant scheduling type =
ertPS, aGP Service or USG. This field is included
whenI=0and S2=2,3,4 or5.



US 2014/0023013 Al

TABLE 1-continued

Jan. 23,2014

Location Name Size Value

S3 Traffic priority 3 This is usable only if UL grant scheduling type =
ertPS, aGP Service or BE. This field is included when
I=0and S2=2,3,40r5.
sS4 Unrequested grant 6  This is usable only if UL grant scheduling type =
interval ertPS or USG. This field is included when I = 0 and
S2=2or6.
S5 Unrequested 6  This is usable only if UL grant scheduling type =
polling interval ertPS. This field is included when I =0 and S2 = 7.
S6 Main GPI 6  This is usable only if UL grant scheduling type = aGP
Service. This field is included when I =0 and S2 =7.
S7 Main grant size 6  This is usable only if UL grant scheduling type = aGP
Service. This field is included when I =0 and S2 =7.
S8 Auxiliary GPI This is usable only if UL grant scheduling type = aGP
Service. This field is included when I =0 and S2 =7.
S9 Auxiliary grant This is usable only if UL grant scheduling type = aGP
size Service. This field is included when I =0 and S2 =7.
S10 Application This is usable only if UL grant scheduling type = aGP
method Service. This field is included when I =0 and S2 =7.

Maximum Sustained Traffic Rate

[0086] This is a parameter that defines a maximum infor-
mation rate of a service. This rate is represented as bits per
second and includes service data units (SDUs) from an input
to a system. Explicitly, this parameter does not include such a
network overhead as a transmission, a protocol, a MAC
header and a CRC or a session sustained overhead (not pay-
load) as SIP, MGCP, H.323 management and the like. This
parameter does not put an instant restriction on a rate of a
service, which is because this parameter is controlled by a
physical attribute of an entry port. Yet, in a destination net-
work interface in a UL direction, a service is controlled to
abide by this parameter over average.

MAXIMUM Traffic Burst

[0087] Maximum traffic burst parameter defines a maxi-
mum burst size acceptable for a service. Since each of a
physical speed of an entry/exit port, any radio interface and a
backhaul is generally greater than a maximum sustained traf-
fic rate parameter, this parameter describes that a maximum
sustained burst system should accept this service on the
assumption that a service does not use any available resource.
A maximum traffic burst set to 0 does not mean any maximum
traffic burst reservation request.

Minimum Reserved Traffic Rate

[0088] Minimum reserved traffic rate designates a mini-
mum rate reserved for this service flow as bits per second. A
base station can satisfy a connection up to the minimum
reserved traffic rate. If a bandwidth lower than the minimum
reserved traffic rate is requested for the connection, the base
station can reassign an excessive reserved bandwidth to
another purpose. A value of this parameter is calculated as
exceeding a MAC overhead. A minimum reserved traffic set
to 0 means that the minimum reserved traffic rate is not
requested.

Maximum Latency

[0089] A value of this parameter explicitly indicates a
maximum interval between a packet reception in CS of BS or
SS and a transmission to a radio interface of SDA. If this value

is defined, this parameter indicates a service responsibility
and can be secured. If a maximum latency is O, it can be
construed as having no responsibility.

[0090] Inthe following description, a method for a terminal
to access at least two heterogeneous networks (or multi-RAT)
and transceive data via the respective networks simulta-
neously in a multi-radio access technology (multi-RAT) net-
work is explained.

[0091] First of all, Multi Radio Access Technology (RAT),
to which one embodiment of the present specification is
applicable, is described as follows.

[0092] FIG. 1A and FIG. 1B are diagrams for concepts to
illustrate multiple radio access technology (multi-RAT) net-
works to which one embodiment of the present specification
is applicable.

[0093] Multi-radio access technology (hereinafter abbrevi-
ated multi-RAT) network means a wireless communication
environment in which at least two or more heterogeneous
networks exist and in which a terminal can simultaneously
perform communications by accessing the at least two het-
erogeneous networks.

[0094] In this case, the terminal capable of simultaneously
performing communications with at least two heterogeneous
networks is named a multi-RAT terminal or a multi-system
terminal

[0095] The heterogeneous network (or heterogeneous sys-
tem) means a network that uses a communication protocol
different from that used by a specific network with reference
to the specific network.

[0096] For instance, WiMAX network, which is one
example of a mobile communication system, and WiFi net-
work, which uses WiFi, correspond to the heterogeneous
networks.

[0097] RAT is a type of a technology used for a radio
access. For instance, RAT may include GERAN (GSM/
EDGE Radio Access Network), UTRAN (UMTS Terrestrial
Radio Access network), E-UTRAN (Evolved-UMTS Terres-
trial Radio Access Network), WIMAX, LTE/LTE-A, WiFi
and the like. Namely, GERAN, UTRAN, E-UTRAN,
WiIiMAX and/or WiFi coexist in the same area.

[0098] Referring to FIG. 1, a multi-RAT network 100 may
include a 1% system (i.e., a primary system) 110 and a 2"¢
system (i.e., a secondary system) 120.
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[0099] In this case, the 1 system 110 and the 2" system
120 may be represented as a 1°* network and a 2" network,
respectively. The 1% system 110 may include a multi-RAT
terminal 10, a base station 20 and the 2n” system. Moreover,
the 2" system 120 may include the multi-RAT terminal 10
and an AP (access point) 30.

[0100] The 1°* system may include a mobile communica-
tion system as a system having a wider range of coverage.
And, the 1°* system may include a system responsible for a
transmission of control information. For instance, the 1% sys-
tem may include a WiMAX system or an LTE/LTE-A system.
And, the 1% system means a system that always has a status
with the multi-RAT terminal. In particular, the 1% system
means the system that maintains an active state, a sleep mode
state or an idle mode state with the multi-RAT terminal.
Moreover, the multi-RAT terminal may perform an initial
connection to the 1° system.

[0101] The 2"“ system may include a short range comniu-
nication system (WLAN) as a system having a smaller range
of coverage. And, the 2"/ system may include a system
responsible for a transmission of data. For instance, the 2"¢
system may include a Wi-Fi system. In particular, the 2"¢
system means the system that can be added to or removed
from a multi-RAT network. Moreover, the 2°¢ system may be
mainly used for the data transceiving that requires higher BW
(bandwidth). Hence, a specific flow (QoS) may be mapped for
the use of the 2"/ system. A connection or release between the
2"? system and the multi-RAT terminal may be possible after
confirmation from the 1% system.

[0102] If the multi-RAT terminal is connected to the 24
system, it may mean that the multi-RAT terminal is ready to
transceive data with the 2" system or that the multi-RAT
terminal is transceiving data with the 2”7 system. If it is
detected that the multi-RAT terminal has entered a coverage
of the 2"? system, the multi-RAT terminal can receive an
information on an access to the 2"/ system from the 1 sys-
tem. In doing so, an actual data transceiving may not occur
instantly. In case that there is data the multi-RAT terminal
should transceive via the 2"/ system, it may receive access
information on a corresponding flow from the 1* system. In
doing so, an actual data transceiving may occur instantly.
[0103] In this case, an access point (AP), which is one
example of a base station of the 2“ system, can operate in the
same manner of a terminal capable of communicating with
the 1% system.

[0104] Moreover, in a multi-RAT network, a 1°* system and
a 2"? system are connected by wire or wireless. In particular,
the base station of the 1** system and the base station of the 2"*¢
system may be connected via a backbone network by wire
[FIG. 1B] or by wireless [FIG. 1A].

[0105] Inthe following description, for clarity unless men-
tioned particularly, assume that a 1* system and a 2"/ system
include WiMAX system and Wi-Fi system, respectively.
Hence, a base station corresponding to the 1% system shall be
represented as ‘base station or ABS’ and a base station cor-
responding to the 2”4 system shall be represented as ‘AP
(access point’. Moreover, an access to the 1° system may be
used as the same meaning of an access to the base station or
ABS and an access to the 2"/ system may be used as the same
meaning of an access to the AP.

[0106] FIG. 2 is a flowchart of a method for a multi-RAT
terminal to transceive data via a 1* system and a 2" system.
[0107] Referring to FIG. 2, a multi-RAT terminal performs
an initial network entry process on a base station [S210].

Jan. 23,2014

[0108] Through the initial entry process performed on the
base station, the multi-RAT terminal transmits an indicator,
which indicates that the multi-RAT terminal is a terminal
supportive of multi-RAT, to the base station. In this case, the
indicator may include a multi-RAT terminal capability field
(Multi-RAT MS capability field). And, the indicator, i.e., the
multi-RAT MS capability field may have a 1-bit size.

[0109] The indicator may be transmitted through a regis-
tration procedure performed in the course of performing the
initial network entry process on the base station. In doing so,
the indicator may be transmitted to the base station through a
registration request or response message (REG-REQ/RSP
message).

[0110] For instance, if the indicator is set to 1, it may
indicate the terminal that supports the multi-RAT. If the indi-
cator is set to 1, it may indicate the terminal that does not
support the multi-RAT.

[0111] Ifthe base station receives the registration request or
response message including the indicator (e.g., the indicator
set to 1) indicating the presence of the multi-RAT supportive
capability from the multi-RAT terminal, the base station can
transmit an information, which indicates that a separate
multi-RAT capability negotiation process for supporting the
multi-RAT terminal will be performed after completion of the
initial network entry process or after prescribed duration, to
the multi-RAT terminal

[0112] Forinstance, if the indication informationis setto 1,
it indicates that the base station and the multi-RAT terminal
will perform a separate capability negotiation process to sup-
port the multi-RAT. Ifthe indication information is set to 0, it
indicates that the separate capability negotiation process does
not need to be performed.

[0113] Subsequently, if the multi-RAT terminal completes
the initial network entry process performed on the base sta-
tion, the multi-RAT terminal and the base station perform a
multi-RAT capability negotiation process together [S220]. In
this case, the multi-RAT capability negotiation process is
generally performed after completion of a network entry or
reentry process. Instead, the multi-RAT capability negotia-
tion process may be performed in the course of performing
the network entry or reentry process on the base station.
[0114] For instance, in case that the multi-RAT capability
negotiation process is performed in the course of the network
entry or reentry process, the multi-RAT terminal and the base
station can perform the multi-RAT capability negotiation pro-
cess through a registration procedure of the base station and
the multi-RAT terminal In doing so, the multi-RAT terminal
and the base station transceive information on the multi-RAT
capability negotiation with each other through a registration
request (REG-REQ) message and a registration response
(REG-RSP) message.

[0115] A multi-RAT capability negotiation process
between the multi-RAT terminal and the 1% system shall be
described in detail with reference to FIG. 3 later.

[0116] Thereafter, the multi-RAT terminal performs an AP
scanning process for an access to the 2”4 system based on a
2"? system related information received from the base station
[S230].

[0117] In doing so, for the access to the 2/ system, the
multi-RAT terminal performs a scanning process on neighbor
APs by periods or by event triggering.

[0118] First of all, a connection for all data transmitted to
the multi-RAT terminal is established through a dynamic
service procedure (DSx procedure) with the base station of
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the 1°* system. And, a communication of the multi-RAT ter-
minal with the 2? system is performed on the assumption that
data for a specific flow is transmitted to the 2" system under
the determination of the base station of the 1° system.

[0119] Moreover, the scanning performed on the AP of the
2"¢ gystem by the multi-RAT terminal is assumed as per-
formed under the instruction made by the base station of the
1% system. This assumption is made for the power saving of
the multi-RAT terminal

[0120] The AP scanning process of the multi-RAT terminal
for the access to the 2¢ system is performed in a following
manner. First of all, the multi-RAT terminal receives a multi-
RAT scan command message from the base station. Secondly,
the multi-RAT terminal performs the corresponding scanning
based on the received multi-RAT scan command message.
Finally, the multi-RAT terminal sends a multi-RAT scan
report message to report the result of the scanning to the base
station.

[0121] Besides, the scanning process of the multi-RAT ter-
minal for the access to the 2" system shall be described in
detail with reference to FIG. 4 explained later.

[0122] Thereafter, the multi-RAT terminal performs a man-
agement (or operation) procedure with the 2”¢ system [S240].
In this case, the management procedure with the 2”4 system
means such a process as a connection of the multi-RAT ter-
minal to the 2" system, a release of the connection, a change
of the connection and the like. In doing so, the management
procedure of the 2”? system is controlled by the 1 system.

[0123] Having completed the 27 system accessing proce-
dure, the multi-RAT terminal transceives data via the AP of
the 2" system.

[0124] In doing so, in order for the multi-RAT terminal to
access the 277 system, the multi-RAT terminal should receive
an acknowledgement of the access to the 2% system from the
1% system.

[0125] Inparticular, as mentioned in the foregoing descrip-
tion, before the base station sends the multi-RAT terminal the
acknowledgement of the access of the multi-RAT terminal to
the 2"“ system, the base station selects the AP to be accessed
by the multi-RAT terminal and then checks a state of the
selected AP. As a result of the check, if the access to the
selected AP is available, the base station can transmit infor-
mation on the multi-RAT terminal to the selected AP in
advance.

[0126] Moreover, when the base station transmits the
acknowledgement to the multi-RAT terminal, the base station
can transmit information necessary or useful for the multi-
RAT terminal to access the AP as well.

[0127] For instance, the necessary or useful information
may include SSID, MAC address of AP, WEP Key, channel
number (e.g., frequency information, etc.), protocol version
(e.g., 11a/b/m . . . ) of AP, information on offset between
beacon and frame of base station (e.g., a relative location of
beacon is transmitted in a manner of being represented as a
difference from a specific frame time), etc.

[0128] Moreover, as a result of the AP scanning performed
by the multi-RAT terminal for the access to the 27 system, if
recognizing that the multi-RAT terminal has entered the cov-
erage of the 2" system, a request for the access to the 2"¢
system can be made by the multi-RAT terminal to the base
station of the 1% system.
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[0129] Messages required for the 2”4 system management
procedure may include the followings.

[0130] 1.2"7 system request (SS_REQ) message

[0131] This is used for a multi-RAT terminal to make a
request for an access to AP

[0132] 2.2"system command (SS_CMD) message
[0133] This is a message used to manage an access to AP
and is used for a connection to AP, a release of the connection,
a change of the connection and the like.

[0134] 3.2" system indication (SS_IND) message

[0135] This is a message used as an response to the 277
system command message and is used for a multi-RAT ter-
minal to inform a base station of a successful connection to
AP, a successful release of the connection, a successful
change of the connection and the like.

[0136] Finally, if the multi-RAT terminal successfully
completes the access to the AP of the 2"¢ system, the multi-
RAT terminal transceives data with the 1% system and is also
able to transceive data with the 2"/ system simultaneously. In
doing so, the data transceived with the multi-RAT terminal
via the AP is controlled by the 1% system.

Multi-RAT Capability Negotiation Process

[0137] A process for multi-RAT capability negotiation
between a multi-RAT terminal and a base station is described
in detail as follows.

[0138] FIG. 3 is a flowchart of a multi-RAT capability
negotiation process between a multi-RAT terminal and a 1%
system.

[0139] First of all, since contents of the steps S210, S230
and S240 shown in FIG. 3 are identical to those of the former
steps shown in FIG. 2, the corresponding details shall be
omitted from the following description. Yet, the different step
S220 shall be described in detail as follows.

[0140] As mentioned in the foregoing description, the
multi-RAT capability negotiation process between the multi-
RAT terminal and the base station is performed after the
network entry or reentry.

[0141] In doing so, in case of the network reentry, the
multi-RAT terminal process may be omitted. In particular,
since the negotiation of the multi-RAT capability has been
already performed through an initial network entry procedure
between the multi-RAT terminal and the base station, when
the multi-RAT terminal reenters the network of the same
system, it may cause unnecessary overhead if the multi-RAT
terminal repeats the same procedure.

[0142] In case of a handover (HO), a target base station of
the 1 system can perform a multi-R AT capability negotiation
with the multi-RAT terminal via a backbone network from a
serving base station of the 1% system in advance.

[0143] A process for the multi-RAT terminal to perform the
multi-RAT capability negotiation with the 1% system can be
performed in a following manner.

[0144] First of all, the base station can transmit information
related to the 2ne system to the multi-RAT terminal [S221]. In
particular, if there is common information, which should be
received by the multi-RAT terminal, on APs of the 2"/ system,
the base station can transmit the AP information to the multi-
RAT terminal by broadcast or unicast.

[0145] Inthis case, the information related to the 29 system
may include the information on a heterogeneous system
belonging to the same coverage of the 1% system. In particu-
lar, it may be unnecessary for the multi-RAT terminal to be
aware of all 2“ systems included in the 1* system and infor-
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mation related to the 2"/ systems. If so, the base station does
not transmit all informations related to the 2”¢ system but may
be able to transmit a list of informations related to (or neces-
sary for) the multi-RAT terminal to the multi-RAT terminal
by unicast. In doing so, the list can be transmitted in the
course of the multi-RAT capability negotiation process.
[0146] Subsequently, the multi-RAT terminal sends a
multi-system capability request message to the base station
[S222]. In the multi-system capability request message, for
example, an 802.11 MAC address of the terminal, a previ-
ously accessed AP information (e.g., information on an AP
preferred by the terminal), a protocol version information of
802.11, a traffic property defined to communicate by 802.11
and the like can be included. The MAC address of 802.11 is
required for authentication information. If the previous
access PA information is included in the multi-system capa-
bility request message the corresponding message is sent on
to a base station to which a previously accessed AP belongs.
[0147] Thereafter, the base station sends a multi-system
capability response message to the multi-RAT terminal in
response to the multi-system capability request message
[S223].

[0148] In the multi-system capability response message,
information on AP candidates can be included. Moreover, in
case that a network reentry is performed, the multi-RAT capa-
bility negotiation process can be emitted. If the multi-RAT
terminal performs a handover, it can perform a capability
negotiation process via a backbone network from a serving
base station.

[0149] Moreover, if a multi-RAT terminal enters an idle
mode, the base station can save the information, which is
obtained through the multi-R A capability negotiation process
with the multi-RAT terminal, for predetermined duration. In
particular, a multi-RAT information sustained timer is newly
defined. The base station saves the obtained information until
the multi-RAT information sustained timer expires. After the
expiration of the timer, the base statin can discard the
obtained information.

[0150] Therefore, before the multi-RAT information sus-
tained timer expires, if the multi-RAT terminal performs a
network reentry into the base station, the multi-RAT capabil-
ity negotiation process can be skipped.

2"? System Scanning Process

[0151] In the following description, a process for a multi-
RAT terminal to scan a 2"“ system is explained in detail.
[0152] FIG. 4 is a flowchart of a process for a multi-RAT
terminal to scan a 2" system.

[0153] Since contents of the steps S210, S220 and S240 are
identical to those of the former steps shown in FIG. 2, the
corresponding details shall be omitted from the following
description. Yet, the different step S230 shall be described in
detail as follows.

[0154] First of all, the base station can start to scan the 2”7
system under the instruction of the base station without a
request made by a multi-RAT terminal In this case, a condi-
tion for the base station to request the scanning corresponds to
a case that the base station determines that a specific data flow
needs to communicate using WiFi or a case that a preferred
AP is registered with a cell of the base station. In this case, the
base station instructs the multi-RAT terminal to scan neigh-
bor APs.

[0155] In particular, the base station sends a multi-RAT
scan command (Multi RAT_SCN-CMD) message or AAI_
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SCN-RSP to the multi-RAT terminal [S231]. In this case, in
order to enable the multi-RAT terminal to scan the neighbor
APs quickly, the multi-RAT scan command message and the
AAI_SCAN-RSP can include SSID of the neighbor AP, bea-
con transmission periodicity and scanning interval informa-
tion. Moreover, the multi-RAT scan command message and
the AAI_SCAN-RSP can further include BSSType (e.g.,
infrastructure BSS, IBSS, or both), BSSID, SSID, scan type
(active or passive), ProbeDelay (i.e., delay time sued before
transmitting a probe frame), ChannelList, MinMax Channel
time and the like.

[0156] Alternatively, the base station may transmit MUL-
TIRAT SCAN_DEADLINE to the multi-RAT terminal
After the base station has instructed the scanning to the multi-
RAT terminal, if the base station fails in receiving such a
response message as SCN-REP within MULTIRAT_SCAN_
DEADLINE time, the base station controls the transceiving
of'the data of the corresponding flow to be performed via the
1% system.

[0157] Inthis case, as mentioned in the foregoing descrip-
tion, the scanning performed by the multi-RAT terminal may
not be initiated by the instruction made by the base station.
Instead, the multi-RAT terminal may be able to directly
request the scanning for the access to the 2" system to the
base station of the 1% system. In this case, the multi-RAT
terminal and the base station may perform the scanning on
neighbor AP through a probe request/response transceiving
process.

[0158] In doing so, the multi-RAT terminal performs the
scanning for the access to the 2"¢ system in the course of
transceiving data with the base station of the 1°* system. In this
case, the multi-RAT terminal may instruct SCN-REP trans-
mission protocol only through SCN-CMD message without
the scanning interval setting with the base station.

[0159] In particular, in case of receiving the multi-RAT
scan command message from the base station, the multi-RAT
terminal performs the scanning on AP neighbor to the multi-
RAT terminal by receiving a beacon from the AP or trans-
ceiving a probe request and response based on the informa-
tion included in the received multi-RAT scan command
message [S232]. In this case, the AP neighbor to the multi-
RAT terminal may include APs of the 2"¢ system within the
base station coverage of the 1% system.

[0160] Subsequently, the multi-RAT terminal sends a
multi-RAT scan report (MultiRAT _SCN-REP) message or
AAISCN-REP to the base station of the 1% system [S233]. In
particular, the multi-RAT terminal transmits the scanning
result of the detected AP to the base station. In doing so, the
multi-RAT terminal can transmit a received signal strength
indicator (RSSI) for each AP or a preferred AP information of
the multi-RAT terminal as well.

[0161] Under the instruction of the CMD message, the scan
report message or the AAI_SCN-REP can be transmitted
once, periodically, on the basis of event triggering, or on the
basis of a trigger condition, for example. Moreover, in doing
s0, the multi-RAT terminal can transmit the scanning result of
the AP to the base station in accordance with the definition of
an AP-specific triggering condition. In this case, the AP-
specific trigger condition can be determined for each flow.
[0162] Forinstance, if a scan report mode in the multi-RAT
scan command message most recently received from the base
station is set to 0b10, the multi-RAT terminal can send the
multi-RAT scan report message to the base station by event
triggering.
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[0163] In this case, if the scan report trigger condition is
met, the multi-RAT terminal sends the multi-RAT scan report
message to the base station.

[0164] For another instance, for a periodic scan report (e.g.,
a case that a report mode is set to O0b0O1) or a one-time scan
report (e.g., a case that a report mode is set to Obl1), the
multi-RAT terminal can report the scan result to the base
station at a time explicitly disclosed in the multi-RAT scan
command message except the scanning interval.

[0165] In case that the multi-RAT terminal periodically
makes a scan report to the base station, the multi-RAT termi-
nal can stop the AP scanning result report after all scanning
intervals in the multi-RAT scan command message.

[0166] The multi-RAT scan report message includes all
scanning results available for the requested APs explicitly
disclosed in the multi-RAT scan command message.

[0167] In order to report the scanning result to the base
station at any time or to selectively receive a multi-RAT
neighbor advertisement message having a system informa-
tion on a requested system and a system information on other
RATSs determining that the base station is located in the vicin-
ity of the multi-RAT scan command message from the base
station by unicast, the multi-RAT terminal can send a multi-
RAT scan report message to the base station.

[0168] Besides, the multi-RAT terminal enables a neighbor
request RAT type indicator and/or SSIDs (or BSSID, MACT
address) to be included in the scan report message, thereby
instructing the base station to filter a neighbor 24 system list
based on a requested radio type.

[0169] Subsequently, if the base station receives the result
of scanning a plurality of APs from the multi-RAT terminal,
i.e., if the base station receives the multi-RAT scan report
message, the base station selects an optimal system, i.e., an
optimal AP in consideration of the same operator, a priority of
the terminal, a channel quality, aload balancing, a transmitted
traffic and/or the like and is then able to inform the multi-RAT
terminal of the selected system or AP.

[0170] According to another embodiment, in order for the
multi-RAT terminal to perform a scanning process for the 24
system, the multi-RAT terminal can use a previously trans-
ceived message instead of the above-defined multi-RAT scan
command/report message. In doing so, if the multi-RAT ter-
minal performs the scanning on the 2”¢ system using the
previous message, the previous message can include an infor-
mation indicating that the object of the scanning performed
by the multi-RAT terminal is to transceive data using a multi-
RAT system. In particular, a filed capable of indicating an
SSID, BSSID or MAC address of a target system is newly
defined to indicate a scanning target of the multi-RAT termi-
nal

[0171] Thereafter, the multi-RAT terminal performs a pro-
cedure for an access to the 2"“ system and then transceives
data with the 2”¢ system. In doing so, a connection to the 2”¢
system, a release of the connection, a connection change and
the like correspond to the 2" system operating (or managing)
process. Moreover, the 1% system controls the management of
the 2"? system.

[0172] In doing so, in order for the multi-RAT terminal to
access the 2"/ system, the multi-RAT terminal should receive
acknowledgement of the access to the 2 system from the 1%
system.

[0173] Inparticular, as mentioned in the foregoing descrip-
tion, before the base station sends the acknowledgement of
the access to the 2" system to the multi-RAT terminal, the
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base station selects an AP the multi-RAT terminal will access
and then checks a state of the selected AP. As a result of the
check, if the access to the selected AP is possible, the base
station transmits an information on the multi-RAT terminal to
the selected AP in advance.

[0174] Moreover, when the base station transmits the
acknowledgement to the multi-R AT terminal, the base station
can transmit information necessary or useful for the multi-
RAT terminal to access the AP as well.

[0175] For instance, the necessary or useful information
may include SSID, MAC address of AP, WEP Key, channel
number (e.g., frequency information, etc.), protocol version
(e.g., 1la/b/m . . . ) of AP, information on offset between
beacon and frame of base station (e.g., a relative location of
beacon is transmitted in a manner of being represented as a
difference from a specific frame time), etc.

[0176] Moreover, as a result of the AP scanning performed
by the multi-RAT terminal for the access to the 27 system, if
recognizing that the multi-RAT terminal has entered the cov-
erage of the 2" system, a request for the access to the 2"¢
system can be made by the multi-RAT terminal to the base
station of the 1% system.

Second (i.e., Secondary) System Management

[0177] Inthe following description, a method of managing
(or operating) a 2"/ system is explained in detail. In this case,
the 2"? system management means a connection between the
2"? system and the multi-RAT terminal, a release of the con-
nection, and a change of the connection between the multi-
RAT terminal and the 2"“ system. And, the 2" system man-
agement is controlled by a base station, i.e., the 1% system.
[0178] For one example of the 2"¢ system managing
method, a process for the multi-RAT terminal to access (or to
be connected to) the 27 system, i.e., a process for the multi-
RAT terminal to simultaneously transceive data with the 1%
system and the 2"¢ system by adding the 2"¢ system, is
described as follows.

[0179] FIG. 5 is a flowchart of a process for adding a 2"¢
system in a 2"/ system operating method, i.e., a process fora
multi-RAT terminal to access the 2" system.

[0180] Since contents of the steps S210 to S230 are identi-
cal to those of the former steps shown in FIG. 2, the corre-
sponding details shall be omitted from the following descrip-
tion. Yet, the different step S240 shall be described in detail as
follows.

[0181] First of all, for the access to the 2"“ system, the
multi-RAT terminal or the base station can make a multi-RAT
access request. In doing so, the multi-RAT access request
process can be performed using a 2”¢ system access request
message and a 2*“ system access response message.

[0182] In case that the 27 system is added in response to a
request made by the multi-RAT terminal, if the multi-RAT
terminal detects the 2" system, which meets a specific con-
dition, by performing a scanning, the multi-RAT terminal can
make a request for a connection to the 2”¢ system to the base
station by sending a 2"/ system request message to the base
station.

[0183] On the other hand, in case that the 27 system is
added in response to a request made by the base station, if the
base station detects that a specific flow connection to the
multi-RAT terminal is created, the base station checks a state
of an AP accessible to the multi-RAT terminal [S241].
[0184] As a result of the check, if the access to the multi-
RAT terminal is possible, the base station sends a 2¢ system
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command message to the multi-RAT terminal, thereby
instructing a connection between the multi-RAT terminal and
the 2*¢ system [S242].

[0185] In doing so, a control for the multi-RAT terminal to
access multi-RAT, i.e., a transmission of a control informa-
tion, is performed by the base station of the 1° system. This
enables the multi-RAT terminal to transceive data with the 2"¢
system only, thereby enabling QoS for the corresponding data
to follow a protocol supported by the 1* system as it is. In
doing so, the transmission of the control information can be
performed using a 2"? system access command message.
[0186] In this case, the 2"? system access command mes-
sage may include information on a selected AP, information
on a flow transmitted to the 2 system, authentication mecha-
nism (e.g., open system, shared key, etc.) and the like. In FIG.
5, it can be observed that the selected AP informationis AP 2.
[0187] Subsequently, the multi-RAT terminal completes an
access to a specific AP and a traffic stream (TS) configuration
with reference to the AP information in the 2" system com-
mand message by the command for the access to the 2*¢
system from the base station [S243]. For instance, ADDTS
request/response process of 802.11e can be performed.

[0188] Subsequently, the multi-RAT terminal informs the
base station of a result of the successful access to the AP
[S244].

[0189] In FIG. 5, it can be observed that the multi-RAT

terminal informs the base station of the successful access to
the AP 2.

[0190] Indoing so, such an operation can be performed via
a 2"? system indication (SS_IND) message. In particular, the
2"¢ system indication message can include a mapping result
between FID (flow ID) and AID/TSID (association ID/traffic
stream D) for the corresponding flow.

[0191] Thereafter, the multi-RAT terminal transceives data
for the specific flow via the 2"¢ system. In particular, the
multi-RAT terminal simultaneously transceives data with the
1°* system and the 2"? system in accordance with a data flow
[S245].

[0192] In particular, in case of DL data, the base station
transmits the DL data to the multi-RAT terminal via the AP.
[0193] And, in case of UL data, data for a specific flow ID
indicated by the base station is transmitted via WLAN for
example of the 2”7 system.

[0194] Themulti-RAT terminal can perform a reconnection
to an AP or a release of the connection by transceiving the 2*¢
system command message and the 2 system indication mes-
sage with the base station.

[0195] While the multi-RAT terminal is transceiving data
with the AP, when the multi-RAT terminal leaves a coverage
of the 2" system (e.g., WLAN), if there is no AP around the
multi-RAT terminal, the base station can control a seamless
flow mobility between the AP and the base station in order for
the data currently transceived with the AP to be transmitted
seamlessly.

[0196] While the multi-RAT terminal is transceiving data
with an AP of the 2"¢ system, if the multi-RAT terminal
detects a neighbor AP, the base station can control the data,
which are currently transceived by the multi-RAT terminal, to
be seamlessly transceived between the AP and the neighbor
AP.

[0197] In the following description, a method of removing
a 2"? system (or releasing the connection to a 2"¢ system) is
explained.
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[0198] First of all, if a multi-RAT terminal determines that
a state of a channel with a currently accessed 2”7 system is not
good, the multi-RAT terminal performs a scanning on neigh-
bor 27 systems. In doing so, as mentioned in the foregoing
description, the scanning can be performed in response to a
base station indication or by the multi-RAT terminal with its
own determination.

[0199] As a result of the neighbor 2" system scanning, if
the multi-RAT terminal determines that no 2" systems are
detected, the multi-RAT terminal releases the connection to
the currently accessed 2 system.

[0200] In doing so, if data corresponding to a random flow
ofa 1¥ system are being transceived via the 2"“ system and the
terminal is unable to perform a handover (HO) into a neighbor
secondary system, a base station should support multi-RAT
seamless flow mobility to enable seamless flow mobility
without data loss of the corresponding flow.

[0201] Alternatively, in doing so, if the multi-RAT terminal
completes the transmission of the data transceived with the
2”4 system, the base station can release the connection to the
2" gystem.

[0202] In the following description, a change of a 2" sys-
tem (e.g., a handover into a neighbor AP) is explained.
[0203] In this case, the change of the 2"/ system, i.e., the
handover between 2" systems, can be assumed as performed
on a specific connection only.

[0204] In this case, the change of the 2"¢ system can be
performed in a manner of enabling a seamless handover
between 2" systems via a 1 system.

[0205] In case that a multi-RAT terminal or a base station
determines that a channel state of a 2"? system currently
accessed by the multi-RAT terminal is not good, the base
station releases a connection from the currently accessed 24
system and is able to request a handover (HO) into another 2"¢
system.

[0206] In particular, the base station sends SS-CMD mes-
sage to the multi-RAT terminal, thereby informing the multi-
RAT terminal that there is not further data transceiving via a
current serving secondary system. Subsequently, the base
station instructs the multi-RAT terminal to transceive the
previously transceived data via the 1% system. If the transmis-
sion of the previous data is completed, the base station
instructs the multi-RAT terminal to transceive data with a new
274 system. In particular, a seamless handover between 2"¢
systems can be performed via the 1% system.

[0207] When a multi-RAT terminal performs a handover
between 1 systems, if a coverage of a 2"/ system lies over a
boundary between the 1* systems, the multi-RAT terminal
can perform the handover between the 1% systems seamlessly
using the 2"/ system.

[0208] In case that a multi-RAT terminal is moving in a
coverage of WiMAX, which is one example of a 1% system,
with a fast moving speed, even if the multi-RAT terminal
enters a coverage of a 27 system, a base station can instruct
the multi-RAT terminal not to perform an access to the 2*¢
system. In particular, such a management of the 2" system
can be performed based on a speed of the multi-RAT terminal
[0209] In the following description, a process for a multi-
RAT terminal to perform a connection to a 2”7 system, a
reconnection to the 2”¢ system and a connection release is
explained in detail with reference to FIGS. 6 to 8.

[0210] FIG. 6 is a flowchart of a process for connecting a
multi-RAT terminal to a 2”4 system.
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[0211] Referring to FIG. 6, a multi-RAT terminal performs
a data communication for a flow 0 with a base station [S302].
Subsequently, the multi-RAT terminal performs a data com-
munication for a flow 1 with the base station through AAI_
DSA [S304]. The multi-RAT terminal receives a scan com-
mand message from the base station [S306], scans neighbor
APs, and then sends a scan report message to the base station
[S308]. In this case, the base station determines a configura-
tion of a connection between the multi-RAT terminal and a
specific AP based on the san report message.

[0212] A control for the connection to the AP is performed
via the base station [S310]. In doing so, the multi-RAT ter-
minal can make a request for the connection to the AP to the
base station (e.g., SS-REQ) (not shown in the drawing). In
doing so, a selected AP, information on a flow transmitted to
a 2" system and an authentication method (e.g., open system,
shared key, etc.) are transmitted to the multi-RAT terminal
from the base station. Moreover, whether to enter a doze
mode can be included in SS-CMD. For power saving, the base
station can indicate the entry of the multi-RAT terminal into
the doze mode. And, as a time (association deadline) for the
multi-RAT terminal to perform synchronization, authentica-
tion and connection with the AP and a value after the asso-
ciation deadline, an action time, which means that the data
transceiving with the 2"¢ system is possible from the corre-
sponding time after the reception of SS-IND message, can be
further included in the SS-CMD.

[0213] Subsequently, the multi-RAT terminal sends a mes-
sage, which indicates that the SS-CMD has been received
correctly, to the base station [S312], performs the synchroni-
zation with an AP by receiving a beacon frame from the
corresponding AP indicated by the SS-CMD [S314], per-
forms an authentication procedure using the open system or
the shared key [S316], and then receives an assignment of
AID by performing a connection through a connection
request/response transceiving with the corresponding AP
[S318].

[0214] The multi-RAT terminal informs the base station of
the successful connection to the AP [S320]. In doing so, the
multi-RAT terminal transmits a mapping result of FID (flow
ID) for a corresponding flow and AID/TSID (association
ID/traffic stream ID) and an IP address assigned by the AP to
the base station. If the multi-RAT terminal establishes the
connection to the AP without instruction or indication of the
base station, the multi-RAT terminal should inform the base
station of the connection establishment. To this end, the
multi-RAT terminal can send SS_IND message to the base
station without request.

[0215] Finally, the multi-RAT terminal can transceive data
for the specific flow via the 2”7 system [S322].

[0216] FIG. 7 is a flowchart of a process for reconnecting a
multi-RAT terminal to a 2”4 system.

[0217] Referring to FIG. 7, a multi-RAT terminal performs
a data communication for a flow 0 with a base station [S302].
Subsequently, the multi-RAT terminal performs a data com-
munication for a flow 1 with the base station through AAI_
DSA [S304]. The multi-RAT terminal receives a scan com-
mand message from the base station [S306], scans neighbor
APs, and then sends a scan report message to the base station
[S308]. In this case, the base station determines a reconnec-
tion configuration (handover) to a specific AP from an AP
connected to the multi-RAT terminal based on the san report
message.
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[0218] The base station sends an SS_CMD message for the
reconnection to an AP to the multi-RAT terminal [S310']. In
the SS-CMD message, information on a newly selected AP
and a flow to be transmitted to a 2"? system, a shared key
information and the like can be included. Moreover, in the
SS_CMD message, information indicating whether the
multi-RAT terminal enters a doze mode after the reconnec-
tion, a reconnection (association) deadline, a disconnection
time, an action time and the like can be further included. In
this case, the multi-RAT terminal releases a connection from
a previous AP at the disconnection time and is then able to
initiate a communication with the newly selected AP at the
actin time. Moreover, this value should be a value after a
reassociation deadline. The multi-RAT terminal sends an
acknowledgement message, which indicates that the
SS_CMD message has been correctly received, to the base
station [S312].

[0219] Subsequently, the multi-RAT terminal releases the
connection from the previous AP at the disconnection time
and initiates the communication with the newly selected AT
[S324 to S330]. In particular, the multi-RAT terminal per-
forms a reconnection to (or a reassociation with) the new AP.
This process is performed in a manner that the multi-RAT
terminal transceives a reconnection request and a reconnec-
tion response with the new AP. In case of the reconnection
request, if the multi-RAT terminal informs the new AP of an
address of the previous AP, the authentication process can be
omitted [S326, S328]. The multi-RAT terminal receives an
AID through the reconnection response.

[0220] The multi-RAT terminal informs the base station of
a successful connection to the new AP and a corresponding
result [S332]. In doing so, a mapping result of FID (flow ID)
for a corresponding flow and AID/TSID (association ID/traf-
fic stream ID) and an IP address assigned by the new AP are
transmitted. If the multi-RAT terminal establishes the recon-
nection to (or reassociation with) the AP without instruction
or indication of the base station, the multi-RAT terminal
should inform the base station of the reconnection (reasso-
ciation) establishment. To this end, the multi-RAT terminal
can send SS_IND message to the base station without request.

[0221] Finally, the multi-RAT terminal can transceive data
for the specific flow via the new AP from the action time
[S334].

[0222] FIG. 8 is a flowchart of a process for a multi-RAT
terminal to release a connection from a 2" system.

[0223] Referring to FIG. 8, a multi-RAT terminal performs
a data communication for a flow 0 with a base station [S302].
Subsequently, the multi-RAT terminal performs a data com-
munication for a flow 1 with the base station through AAI_
DSA [S304]. The multi-RAT terminal receives a scan com-
mand message from the base station [S306], scans neighbor
APs, and then sends a scan report message to the base station
[S308]. In this case, the base station determines a release of
the connection from the AP connected to the multi-RAT ter-
minal based on the san report message.

[0224] The multi-RAT terminal receives an SS_CMD mes-
sage for disassociation from the AP from the base station
[S310"]. Inthe SS_CMD message, an AP to be disassociated
and a disconnection time (and an action time) are included.
The multi-RAT terminal releases the connection from the
previous AP at the disconnection time and can initiate a
communication with the base station at the action time. The
multi-RAT terminal sends an acknowledgement message,
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which indicates thatthe SS_CMD message has been correctly
received, to the base station [S312].

[0225] Subsequently, the multi-RAT terminal transmits a
disassociation indication frame to the current AP at the dis-
connection time [S336]. The multi-RAT terminal informs the
base station of a successful disassociation from the APT to the
base station [S340]. If the multi-RAT terminal completes the
disassociation from the AP, without instruction or indication
of the base station, the multi-RAT terminal should inform the
base station of the disassociation. To this end, the multi-RAT
terminal can send SS_IND message to the base station with-
out request.

[0226] Finally, the multi-RAT terminal can transceive data
for the specific flow via the base station again from the action
time [S338].

Description for Embodiments Disclosed in
Specification

[0227] In the following description, a method for a multi-
RAT terminal to transceive data with a 1° system and a 2"¢
system by transmitting properties of a flow preferring a com-
munication with a specific system according the present
specification is explained in detail.

[0228] In the following description, QoS class can be used
as having the same meaning of multi-RAT flow class or multi-
RAT QoS class.

[0229] FIG. 9 is a flowchart of a method for a multi-RAT
terminal to transceive data via a 1¥ system and a 2"“ system
according to embodiments of the present specification.
[0230] Referring to FIG. 9, a multi-RAT terminal performs
an initial network entry process with a base station ABS
[S210]. In this case, the multi-RAT terminal can inform the
base station that it supports multi-RAT through the initial
network entry process. And, the base station can inform the
multi-RAT terminal that it supports multi-RAT through the
initial network entry process. The information indicating that
the multi-RAT terminal or the base station supports the multi-
RAT can be transmitted via a registration request/response
(REG-REQ/RSP) message.

[0231] For an access to an AP, the multi-RAT terminal
performs a multi-RAT capability negotiation process with the
base station ABS [S220']. In doing so, the multi-R AT terminal
transmits a control information, which indicates a property
(e.g., QoS class type) for a specific flow preferring to trans-
ceive data via an AP, to the base station. In this case, the
control information can be transmitted through a multi-sys-
tem request message.

[0232] The control information can include a QoS param-
eter or class. For instance, if the control information indicates
“latency>10 ms’, it can instruct a traffic to be shifted to a 2”4
system for a flow of which latency exceeds 10 ms. Moreover,
for instance, if the control information indicates a class
including ‘BE’, it can instruct a traffic to be shifted to the 277
system for a traffic requiring a best effort service.

[0233] The multi-RAT terminal can transceive data for a
service flow ‘0’ with the base station. Subsequently, the multi-
RAT terminal and the base station can newly create a service
flow 1’ that requires a latency equal to or smaller than 10 ms
through a dynamic service adding process. The multi-RAT
terminal then transceives data, which corresponds to the ser-
vice flow 1' newly created through the steps S230 and S240,
with the AP.

[0234] The step S240 is described in detail as follows. First
of all, the base station sends a 2"/ system command message
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(SS-CMD), which instructs the multi-RAT terminal to access
an AP 2 and transceive data with the AP 2 for the service flow
‘17, to the multi-RAT terminal In this case, the information,
which indicates the data transceiving with the AP 2 for the
service flow ‘1°, included in the SS-CMD message means the
confirmation of the control information transmitted to the
base station by the multi-RAT terminal

[0235] Thereafter, the multi-RAT terminal performs the
access to the AP 2 and then sends the base station a 2" system
confirmation message (SS-IND) indicating that the multi-
RAT terminal is connected to the AP 2. In case of data corre-
sponding to the service flow ‘0’, the multi-RAT terminal
communicates with the base station. In case of data corre-
sponding to the service flow ‘1°, the multi-RAT terminal
communicates with the AP 2.

[0236] As mentioned in the foregoing description, the
multi-RAT terminal can transmit a property (e.g., QoS class
type) for a flow preferred to be transmitted to a specific
system to the base station through a multi-RAT capability
request MAC control message. And, the base station can
inform the multi-RAT terminal of a confirmation or modifi-
cation of the property through a multi-RAT capability
response MAC control message. For instance, the property of
the flow preferred to be transmitted to the specific system can
be defined using the parameters shown in Table 2.

TABLE 2

Parameter Remarks

UL/DL indicator

Sustained traffic rate per flow
Traffic burst

Reserved traffic rate

Latency

UL grant scheduling type Undefined/BE/nitPS/rtPS/ertPS/

UGS/GP service

[0237] In this case, parameters shown in Table 3 can be
defined for the UL grant scheduling type.

TABLE 3

Parameter UL grant scheduling type

Allowable jitter ertPS, aGP service or UGS

Traffic priority 1tPS, ertPS, nrtPS, aGP service or BE
Unrequested grant interval ertPS or UGS
Unrequested polling interval 1tPS
Main GPI aGP service
Main grant size aGP service
Auxiliary GPI aGP service
Auxiliary grant size aGP service
Application method aGP service
1°** Embodiment

[0238] According to a 1% embodiment disclosed in the
present specification, QoS parameter for a flow preferring a
specific system is defined in multi-RAT capability negotia-
tion request/response MAC control message. A multi-RAT
terminal/base station can set up a value, which is preferred by
the multi-RAT terminal/base station, for the defined QoS
parameter. If the preferred value is not set up, it can be set to
adefault value. If a specific flow is created and the multi-RAT
terminal enters a coverage of a 2”? system, the base station
compares the value requested by the multi-RAT terminal to a
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QoS parameter value of the corresponding flow. If the com-
parison is satisfied, the base station can instruct the multi-
RAT terminal to redirect (or switch) the corresponding traffic
to the 2" system. In doing so, the value-compared parameters
can include parameters defined in Table 4 for UL and DL,
respectively.

TABLE 4
UL DL
Sustained traffic rate per flow Sustained traffic rate per flow
Traffic burst Traffic burst
Reserved traffic rate Reserved traffic rate
Latency Latency

UL grant scheduling type definition

[0239] For instance, the UL grant scheduling type can

include at least one of undefined, BE and nrtPS services.

2”4 Embodiment

[0240] According to a 2"¢ embodiment disclosed in the
present specification, after QoS class has been defined in
accordance with QoS parameter value, a multi-RAT terminal/
base station announces a specific class preferred (or set) to
communicate via a 2"/ system using a multi-RAT request/
response MAC control message.

[0241] In this case, a parameter for each class can be
defined in advance. In particular, the parameter can be broad-
casted per base station (per AP or version (e.g., 802.11a,
802.11g, 802.11n) of AP) or may be predefined in the stan-
dard. And, a value for the corresponding parameter may vary
depending on service provider’s settings.

[0242] The multi-RAT terminal or the base station selects a
class preferred by itself and then informs the base station of
the selected class, in the course of a multi-RAT capability
negotiation. In this case, the QoS class is defined step by step
and aclass n-1 is regarded as including all parameters of class
n (where, n is an integer equal to or greater than 1).

[0243] FIG.10is a diagram for QoS class definition accord-
ing to a 2"¢ embodiment disclosed in the present specifica-
tion.

[0244] Referring to FIG. 10, if QoS class is 0, it indicates
‘undefined’ and all traffics can be switched to a 2"/ system
under the determination made by a base station. If QoS class
is 1, it indicates ‘BE’. If there is a traffic that requires a best
effort service, a switching to a 2"¢ system can be preferred
(other traffics may be switchable under the determination
made by the base station). If QoS class is n, it indicates nrtPS.
If there is a traffic that requires a minimum non-real time
polling service, a switching to the 2"“ system can be preferred
(other traffics may be switchable under the determination
made by the base station).

3’ Embodiment

[0245] According to a 3™ embodiment disclosed in the
present specification, after QoS class has been defined in
accordance with QoS parameter value, a multi-RAT terminal/
base station announces a specific class preferred (or set) to
communicate via a 1°* system using a multi-RAT request/
response MAC control message.

[0246] In this case, a parameter for each class can be
defined in advance. In particular, the parameter can be broad-
casted per base station (per AP or version (e.g., 802.11a,
802.11g, 802.11n) of AP) or may be predefined in the stan-
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dard. And, a value for the corresponding parameter may vary
depending on service provider’s settings.

[0247] The multi-RAT terminal and the base station select
a class preferred by itself and then informs the base station of
the selected class, in the course of a multi-RAT capability
negotiation. In this case, the QoS class is defined step by step
and aclass n—1 is regarded as including all parameters of class
n (where, n is an integer equal to or greater than 1).

[0248] FIG. 11 is a diagram for QoS class definition accord-
ing to a3 embodiment disclosed in the present specification.
[0249] Referring to FIG. 11, if QoS class is 0, it indicates
rtPS and a traffic requiring a real time polling service is
guided to communicate via a 1* system. If QoS class is 1, it
indicates rtPS and ertPS and a traffic requiring a real time
polling service or an extended real time polling service is
guided to communicate via the 1* system. If QoS class is n,
traffics requiring QoS classes set to 0 to n-1 and a BE service
are guided to communicate via the 1°* system. In particular,
according to the 3¢ embodiment, if a specific class is
selected, only a traffic undefined in the selected class can be
switched to a 2" system.

47 Embodiment

[0250] According to a 4” embodiment disclosed in the
present specification, after QoS class has been defined in
accordance with QoS parameter value, a multi-RAT terminal/
base station announces a sequence preferred (or set) to com-
municate via a 2"? system (or a 1% system) using a defined
QoS class through a multi-RAT request/response MAC con-
trol message.

[0251] FIG.12is a diagram for QoS class definition accord-
ing to a 4” embodiment disclosed in the present specification.
[0252] For instance, a multi-RAT terminal sends a multi-
RAT request message in a manner that ‘QoS class 0, QoS
class 1 and QoS class n-1" are contained in the multi-RAT
request message. A base station then receives the message.
When the multi-RAT terminal enters a coverage of a 2"¢
system, if traffics for the QoS classes 0, 1 and n-1 exist, a base
station having received the message controls the data flow for
the corresponding traffics to be transmitted by switching to
the 2" system if possible. If the 2"¢ system is unable to
receive all traffics, a switching can be performed in order to
transmit the traffics via the 2”4 system in order of 0, 1 and n—1.
Each of the QoS classes shown in FIG. 12 can be indepen-
dently defined.

5% Embodiment

[0253] According to a 5% embodiment disclosed in the
present specification, after QoS class has been defined in
accordance with QoS parameter value, a multi-RAT terminal/
base station announces a specific class preferred (or set) to
communicate via a 2" system using a multi-RAT request/
response MAC control message.

[0254] In this case, a parameter for each class can be
defined in advance. In particular, the parameter can be broad-
casted per base station (per AP or version (e.g., 802.11a,
802.11g, 802.11n) of AP) or may be predefined in the stan-
dard. And, a value for the corresponding parameter may vary
depending on service provider’s settings.

[0255] The multi-RAT terminal or the base station selects a
class preferred by itself and then informs the base station of
the selected class, in the course of a multi-RAT capability
negotiation. In this case, like the 2"¢ embodiment, a class 1



US 2014/0023013 Al

belongs to a class n—1. Yet, unlike the 2" embodiment, a class
set to an independent parameter value such as a class n+1 can
exist.

[0256] FIG. 13 is a diagram for QoS class definition accord-
ing to a 5” embodiment disclosed in the present specification.

[0257] Referring to FIG. 13, if QoS class is 0, it indicates
‘undefined’ and all traffics can be switched to a 27 system
under the determination made by a base station. If QoS class
is 1, it indicates ‘BE’. If there is a traffic that requires a best
effort service, a switching to a 2"¢ system can be preferred
(other traffics may be switchable under the determination
made by the base station). If QoS class is n, it indicates nrtPS.
If there is a traffic that requires a minimum non-real time
polling service, a switching to the 2" system can be preferred
(other traffics may be switchable under the determination
made by the base station).

[0258] Moreover, if QoS class is n+1, it indicates BE or
nrtPS. If there is a traffic that requires a best effort service or
a minimum non-real time polling service, a switching to the
2"? system can be preferred (other traffics may be switchable
under the determination made by the base station).

67 Embodiment

[0259] According to a 67 embodiment disclosed in the
present specification, after QoS class has been defined in
accordance with QoS parameter value, a multi-RAT terminal/
base station announces a specific class preferred (or set) to
communicate via a 1°* system using a multi-RAT request/
response MAC control message.

[0260] In this case, a parameter for each class can be
defined in advance. In particular, the parameter can be broad-
casted per base station (per AP or version (e.g., 802.11a,
802.11g, 802.11n) of AP) or may be predefined in the stan-
dard. And, a value for the corresponding parameter may vary
depending on service provider’s settings.

[0261] The multi-RAT terminal or the base station selects a
class preferred by itself and then informs the base station of
the selected class, in the course of a multi-RAT capability
negotiation. In this case, like the 3" embodiment, a class n-1
belongs to a class n. Yet, unlike the 3’ embodiment, a class set
to an independent parameter value such as a class n+1 can
exist.

[0262] FIG. 14 is a diagram for QoS class definition accord-
ing to a 6” embodiment disclosed in the present specification.

[0263] Referring to FIG. 14, if QoS class is 0, it indicates
rtPS and a traffic requiring a real time polling service is
guided to communicate via a 1s* system. If QoS class is 1, it
indicates rtPS and ertPS and a traffic requiring a real time
polling service or an extended real time polling service is
guided to communicate via the 1s” system. If QoS class is n,
traffics requiring QoS classes set to 0 to n-1 and a BE service
are guided to communicate via the 1% system. In particular,
according to the 6” embodiment, if a specific class is selected,
only a traffic undefined in the selected class can be switched
to a 2" system.

[0264] Moreover, if QoS class is n+1, it indicates rtPS. If
there is a traffic that requires a real time polling service, a
switching to the 1* system can be preferred (other traffics may
be switchable under the determination made by the base
station).
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77 Embodiment

[0265] According to a 7% embodiment disclosed in the
present specification, a multi-RAT flow class for a flow pre-
ferred (or set) to communicate via a 2" system can be defined
in BS broadcast message such as SFH message, NBR-ADV
message and SCD message.

[0266] A base station can offload traffics of a terminal into
a2"? system in accordance with the multi-RAT flow class. On
the other hand, if a terminal does not want to follow the
definition of the multi-RAT flow class determined by the base
station, the corresponding terminal can redefine a priority for
a unique multi-RAT flow class of its own and is then able to
offload traffics in accordance with the multi-RAT flow class
defined by the terminal in a manner of informing the base
station of the value of redefined priority by unicast.

[0267] FIG. 15 is a flowchart of a method for a multi-RAT
terminal to transceive data via a 1¥ system and a 2"¢ system
according to a 7% embodiment of the present specification.
[0268] Referring to FIG. 15, a multi-RAT terminal per-
forms an initial network entry process with a base station ABS
[S210]. In this case, the multi-RAT terminal can inform the
base station that it supports multi-RAT through the initial
network entry process. And, the base station can inform the
multi-RAT terminal that it supports multi-RAT through the
initial network entry process. The information indicating that
the multi-RAT terminal or the base station supports the multi-
RAT can be transmitted via a registration request/response
(REG-REQ/RSP) message.

[0269] The base station (or a service provider) defines a
property of a flow preferred to offload into a 2"/ system as a
multi-RAT flow class. And, the base station then transmits the
defined multi-RAT flow class to the multi-RAT terminal via a
BS broadcast message [S212]. Having received the BS broad-
cast message, the multi-RAT terminal can predict a flow
preferentially offloading into the 2”4 system by referring to
the multi-RAT flow class defined by the base station.

[0270] Ifthereis another multi-RAT flow class preferred by
the multi-RAT terminal, the multi-RAT terminal updates the
corresponding multi-RAT terminal and is then able to inform
the base station of the updated multi-RAT flow class. To this
end, a multi-RAT flow class MAC control message is newly
defined or the multi-RAT flow class can be updated via a
multi-RAT capability request MAC control message [S222'].
Subsequently, the base station sends a multi-RAT capability
response MAC control message to the multi-RAT terminal in
response to the multi-RAT capability request MAC control
message [S224'].

[0271] Having received a new multi-RAT flow, the base
station prefers the multi-RAT flow class updated by the cor-
responding multi-RAT terminal for the corresponding multi-
RAT terminal and then performs an offloading into the 2”4
system (cf. the base station prefers the multi-RAT flow class
defined by the base station for another RAT terminal and then
performs an offloading into the 2”¢ system). In particular, the
base station sends a 2"¢ system command message (SS-
CMD), which instructs the multi-RAT terminal to access an
AP 2 and transceive data with the AP 2 for the service flow 1,
to the multi-RAT terminal [S310].

[0272] Thereafter, the multi-RAT terminal performs the
access to the AP 2 and then sends the base station a 2" system
confirmation message (SS-IND) indicating that the multi-
RAT terminal is connected to the AP 2. In case of data corre-
sponding to the service flow ‘0’, the multi-RAT terminal
communicates with the base station. In case of data corre-
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sponding to the service flow 1', the multi-RAT terminal com-
municates with the AP 2 [S322].

[0273] The above-described embodiments and modified
examples can be combined with each other. Hence, if neces-
sary, each of the embodiments can be implemented by being
combined with other embodiment(s) as well as implemented
independently. It is apparent to those skilled in the art, who
has read the present specification, that such a combination can
be easily implemented. And, the corresponding combinations
shall not be described in detail. The corresponding combina-
tions should not be excluded from the present invention
despite not being described but should be construed as
included in the scope of the present invention.

[0274] Embodiments of the present invention can be imple-
mented using various means. For instance, embodiments of
the present invention can be implemented using hardware,
firmware, software and/or any combinations thereof

[0275] In case of the implementation by hardware, a
method according to each embodiment of the present inven-
tion can be implemented by at least one selected from the
group consisting of ASICs (application specific integrated
circuits), DSPs (digital signal processors), DSPDs (digital
signal processing devices), PLDs (programmable logic
devices), FPGAs (field programmable gate arrays), proces-
sor, controller, microcontroller, microprocessor and the like.
[0276] In case of the implementation by firmware or soft-
ware, a method according to each embodiment of the present
invention can be implemented by modules, procedures, and/
or functions for performing the above-explained functions or
operations. Software code is stored in a memory unit and is
then drivable by a processor. The memory unit is provided
within or outside the processor to exchange data with the
processor through the various means known to the public.
[0277] For instance, a method according to the present
invention can be saved in a storage medium (e.g., an internal
memory, a flash memory, a hard disc, etc.) and can be imple-
mented with codes or commands in a software program
executable by a processor (e.g., a microprocessor). This is
described with reference to FIG. 16 as follows.

[0278] FIG. 16 is an internal block diagram of a terminal
and a base station in a radio access system to which embodi-
ments of the present specification are applicable.

[0279] Referring to FIG. 16, a terminal 10 includes a con-
troller 11, a memory 12 and a radio frequency (RF) unit 13.
[0280] The terminal 10 may be fixed or have mobility. And,
the terminal 10 can be called a different terminology such as
a user equipment (UE), a user terminal (UT), a subscriber
station (SS), a wireless device, an advanced mobile station
(AMS) and the like. And the terminal includes the multi-RAT
terminal

[0281] The terminal includes a display unit, a user interface
unit and the like.

[0282] The controller 11 implements the proposed func-
tions, processes and/or methods. Layers of a radio interface
protocol can be implemented by the controller 11.

[0283] Thememory 12 is connected to the controller 11 and
then stores protocols and/or parameters for performing wire-
less communications. In particular, the memory 12 stores a
terminal operating system, applications and general files.
[0284] The RF unit 13 is connected to the controller 11 and
then transmits and/or receives radio signals.

[0285] In addition, the display unit displays various kinds
of informations of the terminal. And, the display unit can be
implemented using such a well-known component as an LCD
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(liquid crystal display), an OLED (organic light emitting
diode) and the like. The user interface unit can be configured
with a combination of well-known user interfaces including a
keypad, a touchscreen and the like.

[0286] A base station 20/30 includes a controller 21, a
memory 22 and a radio frequency (RF) unit 23.

[0287] In this case, the base station 20/30 means a fixed
station communicating with a terminal in general and can be
called such a terminology as a node B, a base transceiver
system (BTS), an access point and the like. At least one cell
may exist in one base station.

[0288] The controller 21 implements the proposed func-
tions, processes and/or methods. Layers of a radio interface
protocol can be implemented by the controller 21.

[0289] Thememory 22 is connected to the controller 11 and
then stores protocols and/or parameters for performing wire-
less communications.

[0290] The RF unit 23 is connected to the controller 11 and
then transmits and/or receives radio signals.

[0291] The controller 11/21 may include ASIC (applica-
tion-specific integrated circuit), a different chipset, a logical
circuit, and/or a data processor. The memory 12/22 may
include a read-only memory (ROM), a random access
memory (RAM), a flash memory, a memory card, a storage
medium and/or other storage devices. The RF unit 13/23 may
include a baseband circuit for processing wireless signals. In
case that an embodiment is implemented by software, the
above-described schemes can be implemented with a module
(e.g., process, function, etc.) for performing the above-men-
tioned functions. The module is saved in the memory 12/22
and can be activated by the controller 11/21/

[0292] The memory 12/22 may be located inside or outside
the controller 11/21 and can be connected to the controller
11/21 via a well-known means.

[0293] A technical terminology used in this specification is
used to describe a specific embodiment only, by which the
present invention may be intentionally non-limited. A tech-
nical terminology used in this specification should be con-
strued as a general meaning understandable by those skilled
in the art to which the present invention pertains unless
defined as a different meaning especially. And, a technical
terminology used in this specification should not be construed
as an excessively inclusive meaning or an excessively
reduced meaning. When a technical terminology used in this
specification is an incorrect technical terminology failing to
exactly represent the technical idea of the present invention, it
may need to be understood by being substituted with a tech-
nical terminology that can be correctly understood by those
skilled in the art to which the present invention pertains.
Moreover, a general terminology used by the present inven-
tion should be construed as the definition in dictionary or in
accordance with the context and should not be construed as an
excessively reduced meaning.

[0294] A singular representation used in this specification
may include a plural representation unless apparently differ-
ent in the context of usage. In the present application, such a
terminology as ‘configure’, ‘include’ and the like should not
be construed as necessarily including several components or
steps, as not including some of the several components or
steps, or as further including additional component(s) or step
(s).

[0295] A terminology including an ordinal number as 1%,
27 and the like used in this specification may be usable to
describe various components. Yet, each of the components



US 2014/0023013 Al

should be non-limited by the terminology including the ordi-
nal number. The terminology including the ordinal number is
used only to discriminate one component from another. For
instance, a 1% component may be named a 2"¢ component
without departing from the scope of the appended claims and
their equivalents. Similarly, a 2”¢ component may be named a
1% component for example.

[0296] Whena prescribed component is mentioned as ‘con-
nected to’ or ‘accessed by’ a different component, it may be
directly connected to or accessed by the different component.
Yet, another different component may exist in-between. On
the contrary, when a prescribed component is mentioned as
‘directly connected to’ or ‘directly accessed by’ a different
component, it is understood that another different component
does not exist in-between.

[0297] The above-described embodiments correspond to
combinations of elements and features of the present inven-
tion in prescribed forms. And, it is able to consider that the
respective elements or features are selective unless they are
explicitly mentioned. Each of the elements or features can be
implemented in a form failing to be combined with other
elements or features. Moreover, it is able to implement an
embodiment of the present invention by combining elements
and/or features together in part. A sequence of operations
explained for each embodiment of the present invention can
be modified. Some configurations or features of one embodi-
ment can be included in another embodiment or can be sub-
stituted for corresponding configurations or features of
another embodiment. And, it is apparently understandable
that an embodiment is configured by combining claims fail-
ing to have relation of explicit citation in the appended claims
together or can be included as new claims by amendment after
filing an application.

What is claimed is:

1. A method for transmitting and receiving data by a ter-
minal with a first base station supporting a first radio access
technology and a second base station supporting a second
radio access technology, in a radio access system supporting
a multi-RAT (Radio Access Technology), the method com-
prising:

performing an initial network entry process with the first

base station;
performing a multi-RAT capability negotiation process
with the first base station to exchange information nec-
essary for an access to the second base station;

performing an access procedure with the second base sta-
tion; and

transmitting and receiving data with both of the first base

station and the second base station accessed by the
access procedure,

wherein the performing of the multi-RAT capability nego-

tiation process comprises transmitting control informa-
tion indicating at least one quality of service (QoS) class
to the first base station, and

wherein the at least one QoS class is selected from among

a plurality of QoS classes defined in accordance with a
value of at least one QoS parameter.

2. The method of claim 1, wherein the at least one QoS
parameter comprises at least one of a sustained traffic rate per
flow, a traffic burst, a reserved traffic rate, and a latency.

3. The method of claim 2, wherein the at least one QoS
parameter further comprises an uplink grant scheduling type
in case of uplink.
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4. The method of claim 1, wherein the at least one QoS
class is configured to prefer to communicate, or configured to
communicate, with the second base station.

5. The method of claim 1, wherein the at least one QoS
class is configured to prefer to communicate, or configured to
communicate, with the first base station.

6. The method of claim 1, wherein the plurality of QoS
classes are defined based on an inclusion relation of quality of
service (QoS) parameters.

7. The method of claim 6, wherein the plurality of QoS
classes further comprises at least one class independent of the
inclusion relation.

8. The method of claim 1, wherein the plurality of QoS
classes are defined independently of the inclusion relation.

9. The method of claim 1, wherein the control information
includes a sequence configured to prefer to communicate, or
configured to communicate, with the first base station or the
second base station between the selected at least one QoS
class.

10. A terminal for transmitting and receiving data with a
first base station supporting a first radio access technology
and a second base station supporting a second radio access
technology, in a radio access system supporting multi-RAT
(multi-radio access technology), the terminal comprising:

a radio frequency unit for transmitting and receiving radio

signals; and

a controller connected to the radio frequency unit, the

controller controlling the radio frequency unit to trans-
mit and receive control information indicating at least
one quality of service (QoS) class to the first base station
through a multi-RAT capability negotiation process with
the first base station,

wherein the at least one QoS class is selected from among

a plurality of QoS classes defined in accordance with a
value of at least one QoS parameter.

11. A method for transmitting and receiving data by a
terminal with a first base station supporting a first radio access
technology and a second base station supporting a second
radio access technology, in a radio access system supporting
a multi-RAT (Radio Access Technology), the method com-
prising:

performing an initial network entry process with the first

base station;

receiving a broadcast message including first control infor-

mation indicating a first multi-RAT flow class from the
first base station;
performing a multi-RAT capability negotiation process
with the first base station to exchange information nec-
essary for an access to the second base station;

performing an access procedure with the second base sta-
tion; and

transmitting and receiving data with both of the first base

station and the second base station accessed by the
access procedure,

wherein the first multi-RAT flow class is defined in accor-

dance with a property of a flow preferring to communi-
cate with the second base station, and

wherein the transmitting and receiving of data comprises

transmitting and receiving data corresponding to the first
control information with the second base station.

12. The method of claim 11, wherein the performing ofthe
multi-RAT capability negotiation process comprises sending
to the first base station a message including second control
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information indicating at least one second multi-RAT flow
class different from the first multi-RAT flow class.

13. The method of claim 11, further comprising transmit-
ting and receiving data corresponding to the second control
information with the second base station.

14. A terminal for transmitting and receiving data with a
first base station supporting a first radio access technology
and a second base station supporting a second radio access
technology, in a radio access system supporting a multi-RAT
(Radio Access Technology), the method comprising:

aradio frequency unit for transmitting and receiving radio

signals; and
a controller connected to the radio frequency unit, the
controller controlling the radio frequency unit to receive
a broadcast message including first control information
indicating a first multi-RAT flow class from the first base
station, the controller controlling the radio frequency
unit to transmit and receive data corresponding to the
first control information with the second base station,

wherein the first multi-RAT flow class is defined in accor-
dance with a property of a flow preferring to communi-
cate with the second base station.

15. The terminal of claim 14, wherein the controller con-
trols the radio frequency unit to send to the first base station a
message including second control information indicating at
least one second multi-RAT flow class different from the first
multi-RAT flow class.
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